INTRODUCTION
In 2003, Paul Hunt, the U.N. Commission on Human Rights' Special Rapporteur on the Right to Health,' presented a report on the global
1.
The Special Rapporteur's full title is the Special Rapporteur on the Right of Everyone to the Enjoyment of the Highest Attainable Standard of Physical and Mental Health. See availability of health care. 2 Special Rapporteur Hunt argued that states are obligated to implement a right to health. 3 Included in this right is the obligation "to ensure that no international agreement or policy adversely impacts upon the right to health, and that .. . international organizations take due account of the right to health, as well as the obligation of international assistance and cooperation, in all policy-making matters."' One area Hunt left unexplored in his report was the effect of international telecommunications law on the right to health, particularly with regard to satellite technologies that have the capacity to greatly improve the accessibility, availability, acceptability, and quality of care in developing countries, especially in rural areas.
Article 25 of the Universal Declaration of Human Rights (UDHR)-together with the International Covenant on Economic, Social and Cultural Rights (ICESCR), the Convention on the Rights of the Child (CRC), and the Convention on the Elimination of All Forms of Discrimination Against Women (CEDAW)--encapsulates an individual right to health care and corresponding state obligations to ensure the availability of health facilities and technologies. 5 As this Note will demonstrate, however, international telecommunications law protects state sovereignty and explicitly authorizes states to erect barriers to satellite-based telemedicine, 6 a technology that could provide access to medical professionals on a nondiscriminatory and cost-effective basis to patients otherwise lacking access to health care.' Despite the international community's recent recognition that space technologies contribute to the realization of economic, social, and cultural rights, 8 it has failed to reconcile the right to health care and the authority of states to exclude the underlying technology necessary for telemedicine and telehealth. 9 Thus, the international community has not fulfilled its obligation to avoid adverse conflicts between other areas of international law and the right to health.
This Note argues in favor of an international undertaking that corrects these inconsistencies by ensuring that patients, particularly those in rural areas, have access to the telecommunications infrastructure necessary to receive the health care benefits of telemedicine technologies. Part I identifies parallel gaps in the availability of health care and telecommunications that perpetuate limited access to health care. This Part also introduces the concept of satellite telemedicine (SATMED) and its promise for bridging these divides. Part II provides a primer on telemedicine and satellite technologies and explains why and how states seek to regulate the physical "layer" of satellite-communication infrastructure. Part III expounds on the tension between the availability of SATMED and state sovereignty by evaluating the right to health care and international law regulating telecommunications. Finally, Part IV proposes a solution for reconciling the competing and inconsistent international norms of national sovereignty and the right to health care.
I. SATELLITE TELEMEDICINE AS A SOLUTION TO THE RURAL-URBAN HEALTH CARE & TELECOMMUNICATIONS DIVIDES
Everyone has the right to a standard of living adequate for the health and well-being of himself and of his family, including ... medical care ....
-Article 25, Universal Declaration of Human Rights, 194810
In an ideal world, the pronouncement of Article 25 of the UDHR would be realized. Unfortunately, significant disparities in the availability of health care exist, particularly between urban and rural areas:
Workers in rural health care, who serve most of the population, are usually isolated from specialist support and up-to-date information because of poor roads and scarce access to information technologies. Many developing countries have a shortage of health care workers and most of the doctors, specialists and services are concentrated in the main cities."
In India, three-quarters of the population live in rural villages, but three-quarters of doctors are based in cities.1 2 The concentration of doctors in urban areas leaves the majority of the 620 million rural Indians without access to essential health care facilities.1 3 Sub-Saharan African countries average less than one doctor per ten thousand people, and fourteen of those countries have no radiologist. The few specialists are concentrated in urban areas, which leaves many without access to necessary health care.1 4 In Tanzania, fifty-two percent of doctors work in and around Dar es Salaam, the largest city.'" The number of doctors per capita in Dar es Salaam is six times the national average.1 6 By comparison, fourteen rural regions, which constitute the majority of the country, average less than one doctor for every one hundred thousand people." In Urambo, a rural area with a population of 447,281, there are no doctors and only four assistant medical officers.' 8 In neighboring Kenya, the concentration of physicians is 17.8 times higher in urban Nairobi than in rural Kilifi, a relatively large district;
9 the concentration of specialists is a starker 147 times higher in Nairobi. 20 
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Id. at 126.
19.
There are a reported 28.5 doctors per one hundred thousand people in Nairobi ver- 
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The WHO reports an average of 44.1 specialists per one hundred thousand persons in Nairobi but only 0.3 specialists per one hundred thousand persons in Kilifi. Id. at 40. 212 [Vol. 34:209 Telemedicine has been touted as an effective solution for bridging the urban-rural health care divide. 2 1 The American Telemedicine Association defines telemedicine as "the use of medical information exchanged from one site to another via electronic communications to improve patients' health status." 22 Telemedicine has the potential to give rural patients and medical professionals global access to doctors and specialists located in cities and elsewhere around the globe.
The advancement of telemedicine, however, is a double-edged sword. On one hand, broadband Internet and other means of communication have opened new frontiers for treating patients. On the other, disparities in the availability of telecommunications threaten to widen existing gaps in the quality and accessibility of health care. While a patient in France with access to dedicated broadband Internet can have his gallbladder removed remotely by a doctor more than four thousand miles away in New York,23 these same technologies are not available to disconnected hospitals. In Tanzania, for example, over seventy-eight percent of geographic subregions and eighty percent of the health-management teams, those responsible for overseeing the management of health services, lack Internet access. 24 The unavailability of telecommunications is particularly pronounced in rural regions. Eighty-one percent of health care facilities in the rural Misungwi district "have no communications equipment." 25 In Namtumbo, a region to the south with a population of 191,508, there are no doctors, and none of the medical facilities have access to any type of telephone connection. The divides in rural-urban health care and telecommunications are the result of naturally existing market forces. Economic activity, including medicine and telecommunications, gravitates toward economies of scale." Wireline telecommunications infrastructure tends to be built only where there is a sufficiently dense population to support the investment. A dramatic increase in costs per customer eliminates the commercial feasibility of these investments as service expands to rural areas. 28 Satellites, however, are indifferent as to where a user is located and have the capacity to fill the gap 21.
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where telecommunications infrastructure is not available. 2 9 Further, satellites can serve a large geographic footprint, thus simultaneously serving urban and rural communities for the same cost. 30 For these reasons, satellites are uniquely positioned to bridge the divide between developed and developing countries and the divide between urban and rural communities. In 1994, the U.N. Development Programme set up the Education and Research Network using a satellite connection to provide communication services to facilitate global research and development. 3 1 In South Asia, satellites played a central role in the introduction of the Internet to the region. 32 For example, Internet service providers used satellite connections to offer access to the Internet in Bangladesh as early as 1996. 33 In Afghanistan, the Central Asia Development Group and Insyndia are using satellites to provide Internet access in twenty provinces. 34 
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Id. (indicating that ninety-five percent of such Internet traffic is carried by satellites).
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F [Vol. 34:209 to the state's growing population. To supplement their medical expertise, health aides relied on inconsistent radio communications with doctors located in cities to determine how to treat patients." As part of the experiment, satellite ground stations were introduced in twenty-six remote villages providing health aides with better and more effective means of communicating with doctors at urban hospitals.
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4 0 Physician contact increased by fourfold and "the availability of the satellite communications system was responsible in several emergency situations for lives having been saved."
4 ' More recently, other government-sponsored trials have used satellites to bring telemedicine applications to rural communities. Pakistan began a pilot project using PAKSAT-I to provide live, consultative services to twelve rural hospitals. 42 Other organizations have used satellites to provide medical care in Canada, India, Australia, South Africa, Morocco, Burundi, and Burkina Faso.
43
Despite their proven track record and unique capacity, satellites play only a limited role in global telemedicine." National restrictions on the use of terrestrial satellite technology perpetuate barriers to entry for satellite technologies that could facilitate SATMED.
4 5 National licensing regimes also inhibit the aggregation of a global market of remotely located medical
39.
Norwood, supra note 38, at 548.
40.
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Id. 50 Layer models also serve as a useful tool for evaluating how communication technologies, like satellites, are regulated by states. This Section will break telemedicine into layers to identify and understand the applicability of particular legal regimes to telemedicine.
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Neuchterlein and Weiser offer a generalized layer model for understanding digital communications, including telemedicine services. 5 ' They divide digital communications into four separate layers: a content layer, an application layer, a logical layer, and a physical layer. 52 The
46.
See infra Part Ill. [Vol. 34:209 content layer represents the words, images, and information being communicated.
Third United Nations
3 Below the content layer is the application layer, which includes the software used to communicate, such as a web browser or telesurgical application. 54 The logical layer, which includes the fundamental protocols necessary to enable devices to communicate with one another, supports the application layer. 55 The Internet Protocol Suite 56 is an example of the logical layer because it defines common protocols that facilitate the exchange of information between elements on the network. 57 Finally, Neuchterlein and Weiser define the physical layer as the "physical characteristics--copper wires, fiber-optic cable, or the airwaves-of the medium over which the information is transmitted." 5 8
An understanding of layered models helps disentangle telemedicine applications from the underlying information-technology infrastructure. Although telemedicine is generally viewed as an integrated service, the foregoing highlights how telemedicine is a bundling of several wholly insulated services operating independently of, and agnostically toward, the others. Health information, such as a patient's medical history, heart rate, blood-oxygen concentration, and x-ray images, occupy the content layer. Medical software and health-care-specific technology that measure and store health information form the application layer. Network protocols at the logical layer facilitate the exchange of health information with remotely located professionals by providing standardized methods for transmitting information across a diverse set of interconnected networks. Finally, a combination of wireline and wireless communication networks like fiber-optic cables, cellular-telephone towers, microwave transmitters, and satellites provides the physical layer for the information to be transmitted.
The importance of these layers becomes readily apparent when one addresses the legal impediments to telemedicine technologies. Each layer in the telemedicine bundle is subject to its own legal rules and regulations." The content layer is regulated by a wide array of legal regimes, such as the First Amendment to the U.S. Constitution, patient-physician confidentiality, professional ethics, international human rights law, and national censorship. 
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But see Sicker & Blumensaadt, supra note 52, at 302-05 (discussing the silo model as an alternative explanation for how the United States has regulated certain information and communication technologies).
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Regulations affecting information and data security, antitrust and competition regimes, commercial licensing, and domestic and international copyright and patent regimes govern the control layer. The logical layer is arguably the least regulated because many of its parts, like the Internet Protocol Suite, 0 are designed to be used freely. Nevertheless, governments, including the United States and China, manipulate the logical layer to divert or otherwise impede information to promote national security. 61 A growing chorus of intellectual property rights holders and concerned legislators have also called for greater legal regulation of the logical layers to reduce infringing activities and the spread of child pornography. 62 Lastly, the physical layer is widely regulated by national telecommunications laws, competition regimes, and international law. Satellites in particular are subject to extensive international legal regimes that enable states to restrict the availability of satellite terminals necessary for SATMED. 6 
3

B. An Introduction to Satellites
To understand why satellites are subject to extensive regulation, we briefly turn our attention to the technical nature of communication satellites (COMSATs), which provide the means for distributing health information in SATMED. COMSATs are artificial satellites placed in Earth's orbit to facilitate telecommunications, the transmission of information over long distances.6 COMSATs function by reflecting radio signals from one user to
60.
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Id. The discrepancies between these two are of minimal effect, and the lower altitude is of greater use because, as Taylor states, "[flew satellites operate at the higher LEO orbits because of the radiation problem." Taylor, supra, at 5 n.25 (citation omitted). MEO satellites operate at an altitude between two thousand and 35,786 kilometers. GEO satellites operate at an altitude of 35,786 kilometers, because satellites orbit once every twenty-four hours at this distance. NASA, supra. Thus, a satellite located over the earth's equator at the GEO altitude will remain positioned over that point because it will complete one orbit as the planet rotates once. Such satellites are called geostationary (GSO) because they appear to be stationary in relation to the earthbound viewer. HEO satellites are those above 35,786 kilometers. Id. LEO and GSO are widely used for satellite communications. Taylor, supra, at 5.
GSO satellites form the backbone of most satellite communications. In certain respects, GSO satellites are easier to communicate with because they remain fixed at certain positions in the sky. Therefore, the antenna used to transmit and receive signals from a GSO satellite does not need advanced telemetry and tracking technology to adjust to the satellite's movements. Furthermore, because of its distance from Earth, a single GSO satellite can service a large geographic footprint.
Several satellite companies have also sought to place COMSATs in LEO. The close proximity of LEO enables companies like Inmarsat and Iridium to provide communication services with little perceived time delay. Unlike their GSO counterparts' wide footprint, however, LEO satellites have a much narrower reach. To overcome this limitation, LEO satellite operators launch constellations of multiple satellites. Having many satellites in orbit helps ensure that at least one satellite is always overhead to provide communication services. Although the costs of launching each satellite are less than launching a satellite to GSO, a constellation of LEO satellites is an expensive undertaking. Iridium NEXT, Iridium's next-generation LEO constellation, is expected to cost $2.9 billion to manufacture and another $492 million to launch. Peter B. Service providers have traditionally divided satellite services into two overarching categories: fixed-service satellite (FSS) and mobile-service satellite (MSS).
6 9 FSS is "[a] radiocommunication service between earth stations at given positions, when one or more satellites are used . . . ."'o Thus, the defining feature of FSS systems is the stationary position of the end terminals. One popular subclass of FSS terminals that would be particularly well suited for SATMED applications is the very small aperture terminal (VSAT).n VSATs, as the name suggests, utilize small diameter arrays and operate primarily in the shorter wavelength Ku-Band for uplink and downlink communications with geostationary satellites.
72 VSATs' smaller size and lower power demands make them "low-cost earth stations." 73 For these reasons, VSATs are an attractive satellite technology for rural development projects, particularly where there is limited road or telecommunications infrastructure. Until recently, many regions in Africa were disconnected from the transcontinental-seabed 
220
[Vol. 34:209 in Europe or the United States. 76 Similarly, a rural health clinic could install a VSAT on its roof to provide a connection for video, audio, and data telemedicine applications as well as general Internet access.
MSS systems, as the name suggests, involve any system in which one or more of the end terminals is mobile. Although MSS applications take many forms, one of the most prominent is Global Mobile Personal Communications by Satellite (GMPCS). 77 The 1996 Final Report of the World Telecommunications Policy Forum defines GMPCS systems as "any satellite system . .. providing telecommunication services directly to end users from a constellation of satellites."
7 Although this definition is sufficiently broad to include nearly every satellite-communication service, GMPCS systems are synonymous with "satellite telephones and other portable transceivers operated by end users for communication . . . ."7 GMPCS systems require minimal setup; can be easily carried and operated while on the move; and can be used for data, voice, and video services. Because of this flexibility, health workers use GMPCS devices when responding to natural disasters affecting remote areas or where communications infrastructure has been damaged or destroyed.
80 A medical professional operating a remote
76.
Id. at 2. Altobridge, an Irish telecommunications company specializing in satellitenetwork architecture, illustrates the increasingly advanced capabilities of VSATs to serve rural communities. Altobridge Lite-Site: Satellite Backhauled, Solarpowered, 2G/3G Solution for Remote Communities, ALTOBRIDGE, http://www.altobridge.com/solutions/altobridge-litesiterM/ (last visited Nov. 5, 2012). Altobridge's VSAT-based cellphone and internet technologies are widely used in developing countries including Niger, Malaysia, Indonesia, Iraq, Kenya, Oman, the Solomon Islands, Tonga, and Mongolia. Id. The company's AltoPod technology serves as a local switch for telephone and data connections, and its Altobridge Lite-Site technology provides VSAT backhaul for remote connections. Id. Both solutions can be powered via solar power, negating the need for energy infrastructure or a backup generator where power is inconsistently available. Id. The local routing of local telephone and data traffic minimizes the amount of satellite bandwidth necessary to serve the community. Id. This efficiency allows a single Lite-Site to serve as many as 1200 users. Id.
77.
For more information about GMPCS, see GMPCS-MoU, INT'L TELECOMM. UNION, http://www.itu.int/osg/gmpcs/ (last visited Nov. 5, 2012).
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Amendments 
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Org. of Am. States hospital, mobile clinic, or medical facility in a refugee camp could use GMPCS technology to communicate and share medical information' with remotely located doctors.
Radio spectrum used by COMSATs to communicate is subject to the tragedy of the commons. The tragedy of the commons arises when a limited public good is overconsumed by market participants that do not internalize the cost of externalities they impose on the rest of the market. 8 ' As a result, users exhaust the good or render it unusable. In the context of radio communications, spectrum is a limited public good. 82 If two broadcasters in close geographical proximity simultaneously broadcast on the same frequency, their signals will interfere with one another, rendering the frequency unusable. This is referred to as harmful interference. 83 Further complicating matters, weather and other atmospheric phenomena interfere with satellite communications. 84 Thus, only certain bands of frequencies are usable, increasing the complexity of satellite communications and the problems associated with the limited public good. States seek to avoid the tragedy of the commons by licensing and regulating satellites and terminals at the national and international level. 85 States have reserved set bands of frequencies and preserved substantial regulatory discretion, a manifestation of national sovereignty, through repeated rounds of negotiations and coordination at the International Telecommunication Union (ITU).8 6 Aside from avoiding harmful interference, some states, like Iran, seek to regulate the use of satellite equipment because it bypasses national cen-2011, 7:38 AM), http://expedition20lOorg.blogspot.com/2011/08/iridium-and-isatphone-prosatellite.html ("One of the biggest users of satellite phones are disaster response organizations. Since most mobile phone networks operate close to capacity during normal times, when a widespread emergency occurs, the call volumes spike. Unfortunately this is when the phone lines are needed most. Also, during natural disasters cell towers can be severely damaged bringing the network down. Therefore, satellite phones allow emergency response teams, disaster relief organizations, journalists and reporters communicate [sic] over long distances.").
81.
Garrett 
86.
See, e.g., FCC sors. 87 These states cite the importance of national security to justify rigorous restrictions on the availability of satellite technology. 88 In the case of Iran, the government went as far as to jam-that is, deliberately induce harmful interference against-European COMSATs to try to prevent the distribution and consumption of Western media by its citizens.8 9
C. Background on Telemedicine Technologies
Telemedicine comes in two primary varieties: store and forward and real time. 9 0 In store and forward, information about the patient is recorded and then later transmitted to the remote health care professional.
9 1 A basic example of store and forward is a health care worker taking a picture of a patient's skin lesion and then sending the image to a remotely located specialist for consultation. The remote specialist would evaluate the image and send his or her diagnosis and recommended treatment back to the health care worker or recommend that the patient be transported to a central hospital for further evaluation.
9 2 Other examples of store and forward include the transmission of a patient's medical history for a differential diagnosis or xray for consultation. 93 Store and forward can also involve the gathering of health statistics for tracking the effectiveness of health care and the spread of disease. 94 Because store-and-forward applications do not require realtime interactions between local and remote health care professionals, the information can be transmitted over slower connections and during off-peak times when satellite bandwidth is at its lowest demand. 95 Real-time telemedicine involves instantaneous exchanges between patients, local medical professionals, and remote professionals.
96 Such applications could include live video consultations between a patient and a remote physician. More advanced real-time applications involve supervision and instruction during medical procedures. Where telesurgical technologies are available, a remote surgeon can conduct the surgery with minimal
87.
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Telehealth 101: What is Telehealth?, U. MIAMI HEALTH Sys., http://telehealth.med. miami.edulwhat-is-telehealth (last visited Nov. 5, 2012).
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See id. 94.
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See id. This statement is a positive declaration by the international community recognizing that SATMED technologies offer a valuable means by which states can pursue the fulfillment of individual rights, including the right to health care. Nevertheless, the body of law governing these important technologies remains at odds with this goal.
The law governing SATMED reflects a tension between an individual's right to "the highest attainable standard of . .. health"'" and the preservation of state sovereignty. On one hand, international law recognizes certain economic, social, and cultural rights. The ICESCR seeks to protect individual health and impose obligations on states to facilitate access to health care."o' On the other hand, a separate thread of international law relating to the movement and use of telecommunications equipment indicates that national sovereignty circumscribes states' obligations to provide these economic, social, and cultural rights. States are free to restrict the availability of technologies that would provide efficient and cost-effective means to attain these rights, including the right to access health care.' 02 Even during humanitarian disasters, international law recognizes the right of states to exclude relief workers and technologies that would provide effective and inexpensive health services consistent with an international right to health.o 3 The following Part surveys the various international agreements
97.
Mishra, supra note 23, at 84-86.
98.
See, e.g., id. at 87; Bagchi, supra note 12, at 298. 
Legal Aspects of Satellite Telemedicine
relating to the international right to health and the availability of telecommunications.
A. Health Care Under International Law
The international community has adopted several instruments that provide for an individual right to health care. Article 25 of the UDHR states that "[e]veryone has a right to a standard of living adequate for health and well-being . .. including ... medical care ... ."" Although the UDHR is widely regarded as aspirational and not binding, 105 the right to health care enumerated in Article 25 serves as a launching point and has been incorporated into other binding agreements. The most notable are the ICESCR, CEDAW, and the CRC.'" 0 The right to health care in these agreements is couched within a general and amorphous right to health. As the World Health Organization clarifies, however, the right to health is necessarily dependent on state obligations: "The right to health means that governments must generate conditions in which everyone can be as healthy as possible. Such conditions range from ensuring availability of health services, healthy and safe working conditions, adequate housing and nutritious food." 0 This state-obligation approach is most succinctly summarized in the pronouncement of the U.N. Committee on Economic, Social and Cultural Rights (CESCR) that states must "respect, protect and fulfil" the right to health care. 10 The ICESCR and its commentary serve as an invaluable source regarding the scope and specificities of the right to health care. The ICESCR was adopted as a U.N. General Assembly resolution.1 09 To date, the resolution has been signed and ratified by over 160 countries, elevating its status from nonbinding resolution to an operative and binding international agreement." 0 Although the United States is notably a nonparty, the vast majority
104.
UDHR, supra note 5, art. 25.
105.
See id. pmbl.
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Several regional agreements also address a right to health services. These include the European Social Charter, the African Charter on Human and People's Rights, and the Additional Protocol to the American Convention on Human Rights in the Area of Economic, Social and Cultural Rights. Hunt Report, supra note 2.
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Fall 2012] of developing countries, including those most likely to benefit from SATMED, are ICESCR members."' Article 12 of the ICESCR creates a right for individuals to have access to "the highest attainable standard of physical and mental health."'l 2 This provision has been recognized to enshrine an expansive right to health." 3 The CESCR-which was created to provide individuals with an international forum in which to seek redress for violations of their economic, social, and cultural rights, including their right to health care' 4 -has clarified that the right under Article 12 incorporates four elements of satisfactory health care and facilities: availability, accessibility, acceptability, and quality.' These four elements coalesce to support "the creation of conditions which would assure to all medical services and medical attention in the event of sickness," as required under Article 12(2).116
The first of these elements, availability, requires that a "sufficient quantity" of medical facilities and services are available."' There is no precise standard against which to measure the sufficiency of available facilities, and this prong's requirements are also qualified by a state's level of development." 8 However, an inadequate number of health care facilities and trained medical professionals are necessarily inconsistent with this international obligation. Where gaps in health care exist, states should invest in facilities and services, like SATMED, that can ensure that medical services are available to all persons.
Accessibility requires that hospitals and other medical facilities be accessible to all persons without discrimination.1 9 The scope of this prong covers three core areas: physical accessibility, economic accessibility, and information accessibility.1 2 0 Physical accessibility requires that health care facilities and services be within a safe proximity for all persons.121 Thus, physical accessibility necessitates eliminating barriers to care such as the need to travel significant distances to hospitals and prohibitively expensive methods of transportation.1 22 Economic accessibility requires that "health
111.
See id. at 182-84.
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ICESCR, supra note 5, art. 12.
113.
2000 General Comment, supra note 108, 14. 
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2000 General Comment, supra note 108, 12.
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ICESCR, supra note 5, art. 12(2). 117.
2000 General Comment, supra note 108, [ 12(a).
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Id.
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[ 12(b).
120.
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122.
U.N. 124 Direct costs, such as paying for transportation, and indirect costs, such as lost wages and labor, resulting from persons having to travel significant distances or otherwise access health care must be accounted for in the evaluation of economic accessibility.1 25 Lastly, information accessibility relates to the right of individuals "to seek, receive and impart information and ideas concerning health issues."
26
The final two prongs, acceptability and quality, demand that health facilities and services are sufficiently adequate and fit for their intended medical purposes and staffed by skilled medical professionals with access to necessary equipment.1 2 7
The CESCR has identified a litany of state responsibilities related to implementing the right to health care's four elements. States are obligated to "pro-actively engage in activities intended to strengthen people's access to and utilization of resources and means to ensure their livelihood . . . ." 128 The committee explains that "[a]s a general rule, States parties are obliged to fulfill (provide) a specific right in the Covenant when an individual or group is unable, for reasons beyond their control, to realize the right themselves by the means at their disposal." 2 9 The affirmative duty to provide for the welfare of those unable to provide for their own health care, especially in light of the general rule enunciated in the CESCR's comments on the right to food, requires states to construct medical facilities, to train and pay doctors to serve rural communities otherwise without access to medical services, and to ensure access to medical technology that can support these ends, including SATMED.1 3 0 Financially, states must use all available means and the maximum resources to expeditiously facilitate the progressive
123.
2000 General Comment, supra note 108, 1 12(b).
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Id. While the ICESCR does not elaborate further, it is evident from the language that information accessibility also falls within the scope of the right to information enshrined in Article 19 of the Universal Declaration of Human Rights. Compare UDHR, supra note 5, art. 19, with ICESCR, supra note 5, art. 12.
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Fall 2012]1 realization of the right to health; 3 ' it is a violation of the right to provide insufficient financial or other state resources to support it.' 32 State obligations also include cooperating to provide international medical assistance, especially in cases of humanitarian and environmental disasters and to internally displaced persons and refugees.' 33 States are also strongly encouraged to provide technical assistance and are discouraged from imposing trade barriers and other restrictions that would limit the free movement of medical equipment.1
34
In addition to general duties regarding the right to health, states are under specific obligations regarding women and children. Because of disparities in the availability of health care, women and children are afforded special protections under international law, including a more expansive right to health care.1 35 CEDAW obligates member states to eliminate discrimination against women and to ensure equal access to health care services.1 36 Discrimination includes any restriction on the basis of sex that impairs or nullifies the benefits of an individual's rights, including economic, social, and cultural rights, such as those enumerated in the ICESCR.' Included in the economic, social, and cultural rights protected by CEDAW is a right to pregnancy-related services: "States Parties shall ensure to women appropriate services in connection with pregnancy, confinement and the post-natal period, granting free services where necessary, as well as adequate nutrition during pregnancy and lactation."'" 3 The plain language of this provision indicates an unqualified obligation to ensure that access to health care services and facilities for preterm and postnatal care is available, services that could be supported by SATMED. CEDAW also expressly recognizes the rural-urban divide in health care and imposes additional obligations on states to cure disparities affecting rural women. Article 14 creates two such obligations. First, it obligates states to "take all appropriate measures" to ensure that women benefit from rural development on an equal basis with men. 139 
135.
Cf CRC, supra note 5, pmbl. ("[C]hildhood is entitled to special care and assistance ."); CEDAW, supra note 5, pmbl. ("Concerned that in situations of poverty women have the least access to ... health .... ); UDHR, supra note 5, art. 25(2) (declaring that mothers and children "are entitled to special care and assistance").
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Id. art. 1.
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Id. art. 14(2).
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Like CEDAW, the CRC creates binding legal obligations on states regarding the health and treatment of children. The CRC protects children by setting minimum health care standards. Article 24 creates a right for children to have access to "the highest attainable standard of health facilities and to facilities for the treatment and rehabilitation of health."' 41 This obligation includes developing primary health care services and the use of "readily available technology ... ."142 Member states also agree to cooperate to facilitate the realization of children's right to health care. 143 SATMED applications fall within the scope of the right to health care because they have the capacity to provide a cost-effective means for states to satisfy their obligations under the ICESCR, CEDAW, and the CRC.", SATMED applications accomplish this by increasing the availability, accessibility, acceptability, and quality of patient care. With regard to availability and accessibility, SATMED enables patients lacking access to general practitioners and specialists, such as those in many rural areas, to connect with and receive care under the supervision of qualified medical professionals.' 45 Patients that would have previously needed to travel significant distances to receive care at urban hospitals may avoid the associated health risks and economic costs by being treated locally under the direction of remotely located medical professionals. 1 6 Telemedicine also has the capacity to increase the acceptability and quality of patient care. It accomplishes this through two avenues. First, patients would receive the benefit of having their condition evaluated by specialized medical professionals. Second, general practitioners, nurses, and other health care professionals, such as rural
141.
CRC, supra note 5, art. 24(1).
142.
Id. art. 24(2)(b)-(c).
143.
Id. art. 24(4).
144.
Certainly, satellite telemedicine (SATMED) would have attendant costs that cannot be ignored or wished away, and satellite communications have been traditionally more expensive than the use of wireline or cellular infrastructure. Nonetheless, the cost of satellite bandwidth must be considered against the cost savings from not having to construct wireline infrastructure to fill in the gaps and not having to pay additional doctors to live in isolated and rural areas. Store-and-forward technologies would enable doctors to employ data-compression technologies to minimize data needs and to utilize satellite bandwidth during periods of offpeak demand, thus dramatically undercutting the costs required to provide service. Moreover, there is no reason to suspect that public-private partnerships between existing, wholesale satellite operators, governments, and medical professionals would be unable to aggregate sufficient economies of scale (for example, patients) to make SATMED viable. In fact, SATMED would likely increase the availability of volunteer medical professionals by enabling doctors unable to uproot from their practices for extended periods of time to volunteer with organizations like 
145.
See supra Part 1.
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Fall 2012]1 health aides, could receive additional medical training via satellite and through repeated interaction with more qualified doctors.1 47 Lastly, SATMED would help states fulfill their obligation toward refugees and otherwise displaced persons. As the CESCR notes, states and the international community have a joint responsibility to provide medical assistance to refugees and internally displaced persons.1 48 This is perhaps one of the areas where SATMED would have its greatest impact because satellite technologies increase relief worker mobility, supplement gaps in infrastructure and services, and can provide access to a global network of physicians to help meet the needs of displaced persons. It also enables states to more effectively utilize their resources by providing nationwide access to centralized medical professionals without delay or the need for them to travel to affected areas.
B. International Telecommunications Law
While SATMED falls within the scope of the right to health care, states retain the right to regulate the use of satellite terminals within their territory, including the right to exclude equipment essential to the physical layer of SATMED. Despite the fact that states have ceded some of their national sovereignty to the ITU, international law recognizes "the sovereign right of each country to regulate its telecommunication . .. ."I4 As the ITU and Article 9 of the Tampere Convention illustrate, states retain broad discretion with regard to the import and export of satellite terminals, as well as the allocation, assignment, and use of electromagnetic spectrum. 5 0
The Legal Regime of the International Telecommunication Union
As Part II recounted, COMSATs use electromagnetic spectrum, colloquially referred to as radio spectrum, to transmit and receive communications."' Although the electromagnetic spectrum is infinitely renewable, it is also a limited resource: there are a limited number of frequencies useful for radiocommunication, and simultaneous use of a frequency by two or more users causes interference that degrades or prevents 147 .
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Atilla Matas, ITU Radiocommc'n Bureau, ITU Radio Regulations Related to Satellite Services, http://groups.itu.int/Portals/20/activeforumsAttach/ITU-BR.pdf (noting that the ITU Mission is "[t]o ensure rational, equitable, efficient and economical use of the radio frequency spectrum by all radiocommunication services-including those using geostationary satellite orbit or other satellite orbits-and to carry out studies on radiocommunication matters .); cf ITUC, supra note 152, art. 1(2)(b) ("[The ITU] shall . .. coordinate efforts to eliminate harmful interference between radio stations of different countries and to improve the use made of that radio-frequency spectrum for radiocommunication services and of the geostationary-satellite and other satellite orbits . . .
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Fall 2012]1 decency. 162 For example, China has implemented the "Great Firewall" to censor information that it views as harmful to national security and the rule of law.
16 3 Many Islamic countries also regulate communications that they perceive as undermining the morals legislated under religious law.'" States also retain the right to restrict the use of particular frequencies to certain uses. 165 National sovereignty, however, is not absolute under the ITU Constitution. For instance, ITU members must create means for international correspondence and recognize a right for individuals to communicate via public telecommunications.1 66 States must also grant priority to communications concerning the protection of life and urgent medical communications.1 67 The ITU Constitution also compels member states to ensure that mobile stations are capable of interconnection and interoperability.1 68 Member states are also bound by the other legal texts of the ITU. The primary mechanism by which the ITU creates new laws and policies is the Plenipotentiary Conference.1 6 9 The Plenipotentiary Conference occurs every four years, with the most recent conference occurring in Guadalajara, Mexi-
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ITC, supra note 149, art. 34(3).
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ITC, supra note 149, art. 18; id. art. 21(1). This obligation, however, does not require states to provide access to all channels of communication, only to "take . .. steps," an inherently amorphous and ambiguous obligation. ITUC, supra note 152, art. 38(1).
167. ITUC, supra note 152, art. 40 ("International telecommunications services must give absolute priority to all telecommunications concerning safety of life at sea, on land, in the air or in outer space, as well as to epidemiological telecommunications of exceptional urgency of the World Health Organization.").
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See ITC, supra note 149, art. 34(1). However, this obligation has limits and does not guarantee the interoperability of mobile telecommunications equipment. Id. art. 34(2).
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About In addition to the acts of the Plenipotentiary Conferences, the greatest concession of national sovereignty under the ITU Constitution is the requirement for states to adhere to the Administrative Regulations."' The Administrative Regulations, which include provisions governing satellite communications known as "Radio Regulations," are binding legal instruments;1 76 thus, states are obligated to adhere to their terms and to implement domestic regulations consistent therewith. 77 The Radio Regulations are revised every three to four years at the World Radiocommunication Conference.1 78 The Radio Regulations fulfill several goals of the ITU, including harmonizing global allocation of the electromagnetic spectrum and the avoidance of international harmful interference.1 79 For example,
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See, e.g., ITUC, supra note 152, arts. 44, 45, 47, 48(1). Amendments made at the Plenipotentiary Conference are reflected in the ITU Constitution available on the ITU's website. Basic Texts of ITU, ITU, http://www.itu.int/net/about/basic-texts/index.aspx (last visited Nov. 5, 2012). These notations appear under the paragraph number, such as "PP-98" for the 1998 Plenipotentiary Conference.
175.
Cf ITUC, supra note 152, art. 4(4); Radio Regulations-An Introduction, ITU, http://www.itu.int/en/history/radioregulations/Pages/radioregulations.aspx (last visited Nov. 5, 2012).
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ITUC, supra note 152, arts. 4(3), 6(2) ("Member States are . . . bound to take the necessary steps to impose the observance of the provisions of . . . the Administrative Regulations upon operating agencies authorized by them to establish and operate telecommunications and which engage in international services or which operate stations capable of causing harmful interference to the radio services of other countries.").
178. ITUC, supra note 152, art. 13(2). The Radio Regulations were last amended following the 2012 World Radiocommunication Conference and will be published in November 2012. Radio Regulations, ITU, http://www.itu.int/publR-REG-RR/en (last visited Nov. 5, 2012).
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See, e.g., ITUC, supra note 152, art. 1(2). Article 1(2) states: spectrum allocations are recorded in a centralized table, which is reproduced in the Radio Regulations.so National governments are obligated to implement corresponding frequency allocations in their national laws.i's While the acts of the Plenipotentiary Conference and Administrative Regulations, including the Radio Regulations, are binding on states, the impact of these instruments is limited by national sovereignty. Article 54(2) of the ITU Constitution contemplates the need for state ratification of revisions to the ITU's legal texts.
8 2 Until the deposit of an instrument indicating ratification, revisions are only provisionally binding on states-although there is a presumption that states agree to be bound if they fail to deposit ratification instruments or reservations within thirty-six months.' 83 The ITU Constitution also allows states to attach reservations to their ratifications, including those from the Plenipotentiary Conference, and to the Administrative Regulations.1 84 States use reservations to preserve their national sovereignty. For example, sixty-five countries deposited reservations to the Final Acts of the most recent Plenipotentiary Conference.' 8 5 In some cases, such as that of Indonesia, reservations carve out broad discretion to national governments to act in accordance with the ITU regime only when compliance promotes their interests.'1 6 Such reservations undermine the binding intent of the ITU.
To this end, the Union shall in particular:
(a) effect allocation of bands of the radio-frequency spectrum, the allotment of radio frequencies and the registration of radio-frequency assignments and, for space services, of any associated orbital position in the geostationary-satellite orbit or of any associated characteristics of satellites in other orbits, in order to avoid harmful interference between radio stations of different countries;
(b) coordinate efforts to eliminate harmful interference between radio stations of different countries and to improve the use made of the radio-frequency spectrum for radiocommunication services and of the geostationary-satellite and other satellite orbits;
(c) facilitate the worldwide standardization of telecommunications, with a satisfactory quality of service ....
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See ITU, FINAL ACTS OF THE 2010 PLENIPOTENTIARY CONFERENCE 21-79 (2011), available at http://www.itu.int/dms-pub/itu-s/oth/02/01/SO20100003A4002PDFE.pdf.
186.
Indonesia reserved the right for its Government to take any action and preservation measures it deems necessary to safeguard its national interests should any provision of the Constitution, the Convention and the Resolutions, as well as any decision of the Plenipotentiary Conference of the ITU . . . , directly or indirectly affect its sover-
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[Vol. 34:209 Reservations also enable states to object to emerging norms, thus avoiding being bound by customary international law. Others, such as that of Rwanda, illustrate a gentleman's agreement in which states agree to be bound by the Convention only insofar as other countries comply with international law.'
87
If the framework of the ITU recognizes the right of states to restrict telecommunications and to make reservations to the Administrative Regulations and acts of the Plenipotentiary Conferences,' how should the scope of the obligation to provide access to international channels of communication and equipment be understood? The Tampere Convention, a recent agreement regulating the provision of telecommunications services in the aftermath of natural and humanitarian disasters, serves as a useful metric against which to measure the boundaries of national sovereignty.
The Tampere Convention: A Clear Metric of State Sovereignty
The ITU heralds the Tampere Convention as a "life-saving international treaty."' 89 The international agreement is intended to streamline the provision of telecommunications equipment to countries affected by disasters, thus improving the availability of communication services essential to relief workers.1 90 The Convention defines disaster broadly as "a serious disruption of the functioning of society, posing a significant, widespread threat to human life, health, property or the environment, whether caused by accident, eignty or be in contravention to the Constitution, Laws and Regulations of the Republic of Indonesia as well as the existing rights acquired by the Republic of Indonesia as a party to other treaties and conventions and any principles of international law ....
Id. at 25.
187. Rwanda reserved for its Government the right to take any action it deems necessary to protect its interests under the national legislation and international treaties to which Rwanda has subscribed if some Member States of the ITU did not observe any manner whatsoever, the provisions of the Constitution and Convention of the International Telecommunication Union, or if reservations by other countries were against its interests. 
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(1999), available at http://www.itu.int/dms-pub/itu-s/oth/02/01/ S02010000254002PDFE.pdf ("[R] ecognizing . . . that consistent with the sovereign right of each State to regulate its national telecommunications, many Member States have national regulatory regimes and laws that restrict their ability to direct recognized operating agencies in the conduct of their commercial activities . . . .").
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Fall 2012] nature or human activity, and whether developing suddenly or as the result of complex, long-term processes."'91 The Convention creates a central coordinator that states can notify and through which they can request assistance from third parties.1 9 2 State parties and nongovernmental entities are urged to cooperate to provide telecommunications services in the affected state, including "the installation and operation of reliable, flexible telecommunication resources to be used by humanitarian relief and assistance organizations."' 9 ' Such services include the networks underlying SATMED applications.1 94 The Tampere Convention also defines certain rights for telecommunications relief workers, such as protection against the seizure of telecommunications equipment.1 95 These protections encourage the free flow of equipment and persons responding to emergencies.1 96 To date, forty-six nations have deposited ratification instruments for the Tampere Convention. 97 One of the primary objectives of the Tampere Convention is to eliminate national regulatory barriers barring the entry and use of telecommunications equipment. As the ITU explains, "the trans-border use of telecommunication equipment by humanitarian organizations was often impeded by regulatory barriers that make it extremely difficult to import and rapidly deploy telecommunications equipment for emergency without prior consent of the local authorities."' 98 To remedy this problem, the Convention creates a waiver of regulatory barriers including frequency allocations and licensing, import and export restrictions on equipment, and the movement of relief workers.1 99 A close reading of the Convention reveals, however, that while the Tampere Convention does promote international telecommunications cooperation, it ultimately recognizes and preserves the strong (and seemingly unassailable) sovereignty of states over telecommunications.
2 m Article 9 of Convention further clarifies the scope of national sovereignty by enumerating a nonexhaustive list of accepted regulatory barriers that states are free to
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Even the ITU concedes that the Tampere Convention recognizes "the right of a State to direct, control and coordinate assistance provided under the Convention within its territory." A Life-Saving Treaty, supra note 189. [Vol. 34:209 impose on telecommunications. 20 1 States may enact regulations restricting the use of equipment and radio spectrum and the cross-border movement of telecommunications stations, operators, and technicians. 202 By codifying common state practices, the Convention provides further evidence of opinio juris that is necessarily inconsistent with the right to health care. Moreover, Article 4 expressly states that the Convention does not supersede a state's right to "direct, control, coordinate and supervise telecommunication assistance provided . . . within its territory." 2 03 Article 4 also only provides that a member "may" request telecommunications assistance, not that it "must" or "shall." 2 04 Once assistance begins, the requesting state retains the right to determine the scope of assistance and to terminate the assistance provided. 2 05 The preservation of states' authority, even in cases of humanitarian disasters, demonstrates the gravitas of sovereignty; if states can exclude telecommunications when facing humanitarian disasters, then, a fortiori, they can also exclude SATMED under ordinary circumstances even if they are failing to satisfy the requirements of the right to health care.
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Despite this conclusion, however, the Tampere Convention remains a useful tool for identifying several means for overcoming the broad scope of national sovereignty. Article 9 of the Convention lists recognized means for eliminating or mitigating the impact of regulatory barriers. These include regulatory exemptions for certain devices, ex ante approval of equipment, mutual recognition of foreign licenses or type approvals, expedited regulatory review, and waivers for certain uses. 206 Thus, although Article 9 codifies accepted regulatory barriers to telemedicine and SATMED, it also provides a roadmap for possible international undertakings that could fulfill Special Rapporteur Hunt's call for states to harmonize international law with the right to health care.
The GMPCS Memorandum of Understanding
Although not focused on health care, the Memorandum of Understanding to Facilitate Arrangements for Global Mobile Personal Communications by Satellite, Including Regional Systems (GMPCS-MoU) embraces some of the remedying actions listed in Article 9. The GMPCS-MoU represents an 201 .
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202.
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Id. art. 4(2) ("A State Party requesting telecommunication assistance shall specify the scope and type of assistance required . . . ."); id. art. 4(5) ("No telecommunication assistance shall be provided pursuant to this Convention without the consent of the requesting State Party. The requesting State Party shall retain the authority to reject all or part of any telecommunication assistance offered pursuant to this Convention in accordance with the requesting State Party's existing national law and policy."); id. art. 6(1) ("The requesting State Party or the assisting State Party may, at any time, terminate telecommunication assistance received or provided under Article 4 by providing notification in writing.").
206.
Id. art. 9(3).
Fall 2012]1 important and substantial effort seeking to create a liberalized market allowing for the free movement of satellite-communication equipment. The 1990s were marked by the emergence of an international movement to privatize and liberalize the COMSAT market, which was dominated by intergovernmental satellite organizations. 2 0 7 The emergence of private satellite companies, such as PanAmSat, fostered a sense that inexpensive, private satellite services, including telemedicine, were just around the corner. The Action Plan developed at the 1998 World Telecommunication Development Conference in Valletta, Malta, called for the formation of public-private partnerships to promote, inter alia, the development of satellite-based telemedicine applications. 208 Likewise, in response to the incorporation of GMPCS companies such as Orbcomm, Iridium, and Globestar, governments sought to pave the way for a more robust commercial-satellite market. At the first World Telecommunication Policy Forum in 1996, nearly two hundred ITU member states and sector members discussed how to facilitate the availability of new satellite-communication services. 2 09 These countries drafted the GMPCS-MoU.
10
The GMPCS-MoU reflects an international effort to address regulatory barriers that affect the commercial availability of portable satellite commu-
207.
The satellite-communications industry grew out of agreements that created intergovernmental organizations (IGOs) charged with developing COMSAT networks. 
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The Valletta Action Plan, ITU, http://www.itu.int/ITU-D/conferences/wtdc/1998/ VAP.html (last visited Nov. 5, 2012).
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GMPCS To mitigate the effect of these laws on GMPCS terminals, the memorandum promotes several goals, including the free movement of terminals across international borders and mutual recognition of telecommunications equipment licenses. 213 As Article 9 of the Tampere Convention indicates, states use import and export laws and restrictions to create barriers to entry for telecommunications equipment. 2 1 4 The GMPCS-MoU addresses these limitations by promoting the adoption of exemptions for GMPCS terminals. Article 4 states that "[s]ignatories will develop recommendations to their competent authorities proposing exemptions of GMPCS terminals from customs restrictions when brought into a country on a temporary or transitory basis." 215 At a minimum, the GMPCS-MoU encourages states to allow individuals to bring GMPCS terminals into a country, but not to use them. 216 Eliminating trade barriers to GMPCS terminals would significantly affect the free movement of terminals, particularly in the context of the World Trade Organization. The most favored nation principle in Article I of the General Agreement on Tariffs and Trade would extend any liberalization of import and export restrictions on GMPCS terminals by a World Trade Organization member to all other members on a nondiscriminatory basis."
The GMPCS-MoU also seeks to eliminate barriers that restrict the use of telecommunications equipment. Articles I and 2 encourage states to adopt class or blanket licensing of GMPCS terminals.
2 18 Without such reforms, each terminal must be licensed by the national regulatory agency. By granting a blanket license for a class or particular make and model of terminal, states would reduce the need for terminal licensing. Articles 1 and 2 also encourage mutual recognition of licenses issued by other states. 219 MUtual recognition would reduce the redundant costs and delays associated with national licensing regimes, which ultimately discourage the 211.
Cf David Sagar, Events of Interest, Mobile Satellite Communications: Challenging the Regulatory Barriers, 25 J. SPACE L. 150, 150 (1997) ("A new dimension has been added to this issue by the availability of global mobile personal communications by satellite (GMPCS). These systems have much to offer to the developed and developing world alike, but their potential will only be fully realized if the myriad of differing national licensing regimes can be replaced by a truly international regulatory framework.").
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Fall 2012] development and availability of satellite services. 220 Article 3 encourages states to adopt marking standards to physically indicate the technical specifications of each terminal and assist mutual recognition and type approvals.
22 1 Marking enables customs agents to more easily determine whether a device can operate within national standards and eliminates the need for unnecessary and redundant testing of GMPCS terminals prior to granting a license.
As a memorandum of understanding, the GMPCS-MoU is not a legally binding instrument. Rather, it is a statement encouraging signatories to pursue further arrangements fulfilling its goals and to implement domestic legislation toward that end. 222 225 However, such travellers can use uncertified terminals only if the manufacturer has received a blanket authorization for the device. 226 The United States also entered into mutual-recognition agreements intended to assist mutual recognition and type approvals with the European Union, the Asian Pacific Economic Cooperative, and the International Commission for Telecommunications of the Organization of American States.
2 2 7 Likewise, the FCC adopted an international effort to mark devices with an ITU GMPCS Mark.
2 28 Manufacturers pursuing blanket licensing from the FCC can undergo an additional licensing procedure through which the U.S. government will certify a device according to ITU standards-entitling them to use an ITU Mark printed directly on the terminal.
2 29 The ITU Mark does not confer any legal status on the devices in other countries by itself, but it does allow the manufacturer to use a recognized symbol that foreign governments can use to determine whether equipment conforms to their own national regulatory standards. 2 3 0 While in many regards the GMPCS-MoU has resulted in a more liberalized GMPCS market, it is incapable of ensuring that SATMED terminals can be used globally. The nonbinding nature of the GMPCS-MoU requires states to expend significant effort to realize its intended benefits-the U.S. government spent five years conducting regulatory rulemaking. 2 3 1 Moreover, states continue to restrict GMPCS devices. For example, despite the GMPCS rulemaking, U.S. law still prevents the use of unlicensed terminals and requires that any device operating in the United States be licensed. 2 3 2 The benefits of the GMPCS-MoU relating to the free circulation of terminals are also limited to a temporary or transitory basis, which would be inapplicable to a rural clinic's extended use of a GMPCS terminal for SATMED applications.
2 3 3 Finally, the GMPCS-MoU only concerns a limited segment of the satellite market and ignores other satellite technologies like VSATs, which could have an equal or greater impact on health care. As a result, national rules for market access are unnecessarily fragmented. The failure to include VSATs has forced the satellite industry to create a parallel initiative called the Global VSAT Forum to promote market liberalization for VSAT technology. To date, the Global VSAT Forum has not succeeded in achieving the adoption of a memorandum of understanding, let alone a binding agreement. The Global Broadband Satellite Infrastructure Initiative (GBSI Initiative) is another international effort to expand and liberalize the satellite market. Compared to the GMPCS-MoU, the GBSI Initiative represents a less fragmented step toward the realization of global access to satellite communications on an inexpensive basis. The GBSI Initiative is a publicprivate partnership with a goal of providing "affordable access to high-speed Internet services to underserved, remote and sparsely populated areas by leveraging the power of satellite technology." 2 35 Unlike the GMPCS-MoU, which only addresses one type of satellite technology, the GBSI Initiative
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See 237 The GBSI Initiative involves a three-pronged, market-driven approach: eradicate proprietary segmentation of the satellite market, standardize frequency allocations, and harmonize and eliminate regulatory barriers. 238 The first prong aims to do away with proprietary differences across satellite networks by creating universal standards for satellite terminals.
2 39 Existing variations in technical standards diminish the market size for individual terminals and materially inflate the design and manufacturing costs for COMSAT-terminal manufacturers. 2 40 Because manufacturers must accommodate a fragmented and proprietary market, they are less able to distribute their fixed costs, particularly with regard to research, design, manufacturing, marketing, and national licensing. The result is that the cost of satellite terminals is prohibitively high, which discourages adoption of satellite technology in poor and rural areas. 24 1 Harmonizing technical standards across satellite networks would mitigate the adverse effects of market segmentation by enabling terminal manufacturers to leverage larger economies of scale. Interoperability would also result in increased price competition in both the terminal and COMSAT markets.
The second GBSI prong is to identify a common frequency band for distributing high-speed Internet access via satellite on a global basis.
242 By designating a worldwide broadband frequency allocation, the GBSI Initiative would mitigate the risk of fragmentation caused by national and regional differences. 2 43 This would increase the ability of satellite operators and terminal manufacturers to serve a uniform global market.
The final prong of the GBSI Initiative is to harmonize and eliminate national regulatory barriers. As the Tampere Convention and GMPCS-MoU also address, discrepancies in national regulatory barriers limit the global use of satellite technology and substantially increase the costs of terminals by requiring licensing at a national level.
2 " Harmonizing satellite licensing and technical standards would reduce the cost and increase the flexibility of the global satellite market. The GBSI Initiative also suggests shifting the emphasis of national regulations away from technical standards toward market-oriented regulation. 24 5 Market competition as a metric would still enable governments to address the problem of harmful interference while also diminishing the problems associated with technical standards, namely the need to project future telecommunications capabilities and the market's future.
IV. A PROPOSED INTERNATIONAL LEGAL REGIME FOR SATMED
Despite the capacity of SATMED to facilitate the realization of the right to health care and efforts by some members of the international community to liberalize the global satellite market, international law permits national restrictions that hamper the availability of telemedicine. As Special Rapporteur Hunt suggested, the international community's failure to remedy the adverse effect of international telecommunications law necessarily violates state obligations under the right to health. To remedy this, this Note proposes a four-pronged, binding international undertaking to eliminate unnecessary barriers to the free movement and use of satellite equipment for SATMED. 246 The four prongs of the proposal are as follows:
(1) harmonized technical standards, including an interoperability requirement, for SATMED terminals;
243. Hammamet, supra note 238.
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Mr. Ahmed Toumi Director General-PowerPoint PPT Presentation, Pow-ERSHOW.COM, http://www.powershow.com/view/280a2-MWQxZ/Mr_.AhmedToumiDirector General flash-ppt-presentation (last visited Nov. 5, 2012) ("Governments would be required to create a favorable market environment for the development of a global broadband satellite infrastructure that allows affordable, universal, two-way, high-speed Internet service through a low-cost, small-dish platform."); id. (noting that the international community would need to undertake a "[c]ommitment to set-up a pro-competitive and harmonized regulatory framework for GBSI services").
246.
Considering the layered nature of SATMED, many of the following proposals will, in fact, be consistent with prior endeavors, such as the GMPCS-MoU and the GBSI Initiative, insofar as they apply to generic COMSAT terminals being used for SATMED applications. Thus, while the focus of this undertaking is on SATMED, the result would also affect traditional COMSAT technology being used for telemedicine. 
A. Harmonized Technical Standards for SATMED Terminals
Echoing the first prong of the GBSI Initiative, any legal effort to liberalize the SATMED market should create harmonized technical standards for SATMED terminals. 247 Harmonized standards would make the global licensing of SATMED technology easier, cheaper, and more predictable by eliminating fragmentation in national licensing requirements. Harmonized standards would also encourage mutual recognition of licenses and reduce the ability of states to impose unnecessary or differing standards that render SATMED technology unusable (or unlawful) within their borders.
Any harmonized technical standard governing SATMED terminals should embrace interoperability. Because SATMED applications can employ generic COMSAT terminals, 248 the international community should ensure that technical standards would enable interconnection with existing commercial-satellite networks. Interoperability with existing GMPCS, VSAT, and other COMSAT networks will eliminate the need to launch purpose-built SATMED satellites, an expensive and complicated undertaking. 24 9 This will decrease the cost and complexity of quickly and flexibly deploying SATMED technology on a global basis.
B. Global SATMED Frequency Allocation
Under the second prong, the international community should allocate SATMED frequencies on a primary and global basis. 250 To be consistent 247. Iridium, an international satellite-communication company, is an example of a private company working to promote harmonized licensing standards. See Donna BetheaMurphy, Regulatory Engineering for Iridium, IRIDIUM EVERYWHERE (Iridium Satellite LLC, McLean, Va.), July 2009, at 1, 2, available at http://www.iridiumeverywhere.com/ IE_VolumelVIssuell.pdf ("For satellite operators to secure landing rights ... we must go to individual countries. To address these licensing challenges, Iridium continues to collaborate with the international regulatory community to harmonize or streamline license processes and to ensure that devices that commonly cross country borders can be used where and when they are needed.").
248.
See supra Part 1I.B. 
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Just like the concern regarding interconnection and interoperability in the previous Section, the harmonized frequency allocation should be consistent with other mobile-service satellite and fixed-service satellite COMSAT allocations. This will enable generic COMSAT 244 [Vol. 34:209 Legal Aspects of Satellite Telemedicine with the right to health care and provisions under the ITU Constitution granting absolute priority to health-related communications, frequency allocations for SATMED should be made on a primary basis. A primary allocation would require all other, nonprimary communications to yield to those related to SATMED or be liable for causing harmful interference.
Furthermore, the frequency allocation should be conducted on a global basis via the ITU Radio Regulations. While allocations could be made at the national or regional level, global allocation is the only sure way to avoid fragmentation resulting in increased costs and complexity for satellite operators and terminal manufacturers serving a global audience. Considering that the target audience of SATMED is primarily rural and poor, avoiding geographic barriers is essential. A harmonized global band for SATMED would help guarantee that the health care needs of developing countries and rural communities are met by reducing costs and ensuring that technical innovations can be deployed in every rural clinic and hospital around the globe.
C. Mutual Recognition of Licenses
Consistent with the GMPCS-MoU, recommendations of the Tampere Convention, and other efforts to liberalize the COMSAT market, any international SATMED undertaking should include mutual recognition of national licenses or an international licensing regime under the ITU. Mutual recognition would eliminate unnecessary costs and delays arising from pursuing licenses from each national government. This will increase the speed and flexibility with which innovative SATMED technologies can be deployed to meet global health care demands. Mutual recognition will also encourage states to adopt only the minimum necessary regulatory barriers and fees. The rationale for this is that equipment manufacturers and service providers-knowing that a license in one country will be recognized elsewhere-will license their technology where it is easiest and cheapest. Thus, countries are likely to compete for licensing. 251 This competition could result in a race to the bottom that eliminates unnecessary regulations and promotes simpler, cheaper, and more efficient licensing regimes.
To minimize fragmentation of regulatory barriers, mutual recognition or an ITU licensing regime should include both generic COMSAT and specialized SATMED terminals. In this regard, the obligation of states to recognize other governments' licenses, including blanket and type licenses, is expansive because it includes the recognition of generic COMSAT terminals that have non-SATMED capabilities. However, mutual recognition of generic terminals can be limited exclusively to SATMED applications, similar to limitations under the Tampere Convention that restrict use to terminals to be used to provide SATMED. This would further the goal of creating a competitive market, further reducing costs and increasing the availability of SATMED technologies.
251.
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Fall 2012]1 emergency-related purposes.
25 2 Use of SATMED equipment for non-SATMED purposes would inherently fall outside the scope of the mutual recognition and would need additional licensing.
D. Elimination of Barriers to Entry and Exit
Barriers to entry and exit of SATMED terminals should be eliminated. Although certain customs duties may be justifiable in the context of commercial COMSAT applications, customs duties and other barriers affecting SATMED have the adverse effect of decreasing the availability of telemedicine services and are thereby inconsistent with state obligations under the right to health care. Moreover, liberalizing trade barriers would have a beneficial, cascading effect on the global market under the General Agreement on Tariffs and Trade's most favored nation principle.
However, many states may oppose eliminating all trade barriers because of a perception that this will allow doctors from other countries to unfairly compete with indigenous medical professionals. During the GMPCS-MoU negotiations, several countries raised similar concerns that satellite telephones would enable international callers to bypass national regulations that subsidized infrastructure development. 2 5 3 Traditionally, governments collected a fee for every international call that terminated on their national network, which they used to subsidize the costs of the network. 25 4 When satellite telephones were introduced, states worried that this would enable users to bypass paying fees, thus shifting greater costs to the government or national telecommunications company. 255 Likewise, developing countries may view SATMED as a means for outside doctors to usurp patients and compete unfairly with local medical professionals. While this concern is legitimate, the ultimate goal is to expand health care to areas where there is an existing market failure. Thus, any concern regarding competition would be unjustified.
Lastly, exemptions to barriers to entry and exit should be granted broadly in order to maximize the availability and variety of SATMED services. Unlike the GMPCS-MoU, which only accommodates temporary imports and exports of satellite technology, any SATMED agreement must eliminate barriers to permanent imports and exports of specially tailored SATMED and generic COMSAT terminals. This will help promote a stable SATMED market and reduce the costs associated with telemedicine services. Moreo-
252.
For example of an international regime promoting mutual recognition for limited uses, see Tampere Convention, supra note 191, arts. 5(7), 9(3)(d). 
254.
See GMPCS: The Regulatory Dilemma, ITU, http://www.itu.int/newsarchive/ wtpf96/feat4.html (last visited Nov. 5, 2012) (discussing international accounting rates).
255.
EUR. RADIOCOMMC'NS COMM., supra note 253.
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ver, it will ensure that rural clinics and medical professionals have long-term access to mobile and fixed SATMED terminals.
CONCLUSION
It is necessary to recognize the trepidation with which states view efforts to liberalize satellite communications when proposing an international legal undertaking to promote SATMED. While individuals could potentially use the COMSAT layer of SATMED for nonhealth purposes, circumventing a state's laws, these risks should not be overstated or used to prevent a costeffective and efficient means for dramatically expanding the availability and accessibility of health care-especially when the divide between urban and rural health care is so stark. Although the recommendations of Part IV would limit a state's sovereignty, the effects can be confined to SATMED. Moreover, the costs to national sovereignty would be greatly outweighed by the benefits of complying with the international obligation to provide access to health care. Healthy workers tend to be economically productive and less dependent on government programs. 25 6 SATMED fulfills a long-term objective of using satellites to improve economic, social, and cultural rights. The international community has declared that telecommunications is essential to the realization of economic, social, and cultural rights 257 and to bridging gaps between developed and developing countries and rural and urban communities. 258 In this regard, satellites and SATMED are uniquely positioned to facilitate the fulfillment of state obligations to provide access to health care, particularly among rural populations. Thus, the international community should embrace satellites as a necessary means of ensuring that "everyone has the right to a standard of living adequate for the health and well-being of himself and of his family, including ... medical 
258.
Id. I 9(b).
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See supra note 10 and accompanying text.
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